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Increased Risk of Heart Disease and Stroke Among
Foreign-Born Females Residing in the United States
Maria Rubia, MD, PhD, Isabel Marcos, MS, Peter Alexander Muennig, MD, MPH
Background: Although the number of foreign-born people residing in the United States is at its highest
point in 80 years, a mortality analysis of the foreign born has not been conducted since
1989. This article provides an update of mortality rates among the foreign born in the
United States and, in particular, examines mortality rates from heart disease among
foreign-born females.
Methods: We calculated mortality rates for U.S.-born and foreign-born people for all causes—
ischemic heart disease, stroke, neoplastic disease, hypertensive diseases, diabetes, acci-
dents, infectious disease, and chronic obstructive pulmonary disease—for 1997. Death data
were obtained from the 1997 Multiple Cause of Death data file, and population data were
obtained from the 1997 Current Population Survey.
Results: While all-cause, age-adjusted mortality rates for foreign-born people are significantly lower
than for native-born people, deaths due to ischemic heart disease and stroke are
significantly higher among foreign-born females than native-born females (161.63 and
58.24 deaths, respectively, per 100,000 foreign-born females vs 122.01 and 49.39 deaths per
100,000 native-born females).
Conclusions: Foreign-born females appear to be at greater risk of death from ischemic heart disease and
stroke than native-born females. Future research efforts are needed to determine which
foreign-born groups are most at risk for heart disease and stroke so that targeted
prevention efforts can be initiated.
Medical Subject Headings (MeSH): emigration and immigration, mortality, cross-sectional
studies (Am J Prev Med 2002;22(1):30–35) © 2001 American Journal of Preventive
Medicine
Introduction
Record numbers of entrants in the 1990s haveresulted in the largest number of foreign-bornpeople living in the United States in 80 years.1,2
In 1997, approximately 10% of all people residing in
the United States were born in another country.3,4 The
health of foreign-born populations has come to light
largely from a patchwork of studies, making the overall
picture of the health status of this population unclear.
Also complicating our understanding of the health
status of the foreign born is the ever-changing demo-
graphic composition of this population.1,5,6 Between
1980 and 1990, the number of countries donating at
least 100,000 foreign-born people to the U.S. popula-
tion had increased from 27 to 41. Between 1990 and
1999, the number of people born in Mexico, the
Philippines, China, Cuba, India, and the former Soviet
Union residing in the United States increased
dramatically.1
Death certificates afford the opportunity to better
understand and track the health of foreign-born pop-
ulations, since they are collected annually and contain
information on the country of birth of the decedent.
Historical mortality data suggest that recent immi-
grants, who arrive predominantly from less-developed
nations, may be in better health than earlier immi-
grants, who were predominantly Western European in
origin. At the turn of the 19th century, immigration
legislation that was targeted explicitly at reducing Asian
populations in the United States5 resulted in a large
demographic shift in the racial and ethnic makeup of
the foreign-born population; between 1890 and 1960,
foreign-born entrants were overwhelmingly white Euro-
peans.5–7 In 1960, the first year that country-of-origin
data were collected by country of birth, all-cause, age-
adjusted mortality rates for white Europeans were com-
parable to those of native-born whites.8
After liberalization of immigration laws in 1965, the
demographic mix of the foreign-born population
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changed dramatically, with many more people from
Asian, Latin American, Middle Eastern, and African
countries entering the United States.7 By the1980s, the
all-cause, age-adjusted mortality rates for foreign-born
people had declined to levels below those of native-
born people.9,10
Recently, Caribbean-born blacks residing in New
York were found to have mortality rates for cardiovas-
cular diseases that were similar to native-born whites,
despite the relative poverty of Caribbean-born peo-
ple.11 Thus, there is some evidence that at least some of
the predictors of poor health status, such as race/
ethnicity, among the native born may not be predictors
of poor health status among the foreign born. How-
ever, little work has been done to evaluate the health
risks, including lifestyle factors and social determinants
of health, among immigrant populations to the United
States or other industrialized nations.12 This process is
complicated by the constantly changing demographics
of the foreign-born population, both with respect to the
geographic origin of immigrants, as well as the race/
ethnicity, income, and education level of people in
foreign-born communities.
Although the foreign born are generally thought of
as healthier than the native born due to lower rates of
chronic disease,12–14 the health of foreign-born popu-
lations with respect to non-acute infectious disease and
accidents is generally reported to be worse.15 However,
these perceptions may be a result of publication bias.
Many of the studies conducted on the prevalence of
non-acute infectious disease among the foreign born
examine refugee populations or focus on a specific
disease, such as tuberculosis.16–18 Since the 1990 Immi-
gration Act, large numbers of skilled workers have
legally immigrated to the United States,5 and it is
possible that such people enjoyed richer, more western-
ized diets that may place these populations at greater
risk of chronic disease.
Given that the demographic composition of the
foreign-born population has changed since the last
study on the leading causes of death, an update on
overall mortality rates and selected causes of death
among all foreign-born people residing in the United
States is needed.
Methods
We examined mortality rates for all foreign-born people
residing in the continental United States and Hawaii at the
time of their death. While the term “immigrant” refers to
people who intend to permanently reside in the United
States, the term “foreign born” refers to all people residing in
the United States regardless of their immigration status. This
broader definition allows for the inclusion of documented
and undocumented immigrants, temporary workers, and
people awaiting formal immigration proceedings.
Data Sources
We obtained the total number of deaths and cause-specific
deaths for coronary heart disease (ICD-9 codes 410–414);
hypertensive cardiopathy (402, 404); hypertension (401,
403); diabetes (250); stroke (430–438); malignant neoplasm
(140–208); chronic obstructive pulmonary disease (490–
496); infection (001–066, 071–088, 090–139); and accidental
and external causes of death (E800–E999) from the Multiple
Cause of Death Public-Use File for 1997 Data (MCDF-1997).19
This data set, which is made available from the National
Center for Health Statistics on an annual basis, contains all
recorded deaths in the United States and its territories and
includes information on the country of origin of the dece-
dent, which is obtained from living relatives.
We obtained population data from the March 1997 annual
demographic survey of the Current Population Survey (CPS)
by the U.S. Bureau of the Census.20 This is a statistical sample
of approximately 50,000 households in the United States
conducted via face-to-face interviews.
Statistical Analysis
The data were formatted using SPSS 10 for the Macintosh
(SPSS Inc., Chicago, IL). Age-specific mortality rates were
calculated by dividing the total number of deaths by the
population at risk for those deaths. Age-adjusted mortality
rates were calculated using the 1990 U.S. population as a
standard population.
Although the total number of deaths and cause-specific
deaths obtained from the MCDF-1997 do not constitute a
statistical sample, the CPS is subject to sampling error. Since
the CPS sample is too small to make reliable comparisons of
mortality rates among people born in specific countries or
regions of the world, it was necessary to group all foreign-
born people together in our analysis. While aggregating
foreign-born people into a single category reduced the spec-
ificity of our analysis, it improved our ability to match the
census data with the mortality data. Country codes for nations
other than the United States were grouped into a single
variable in each data set.
The March 1997 CPS sample weights were used to extrap-
olate data from each subject to the overall U.S. population.
We compared differences in mortality rates among native-
born and foreign-born populations using the z-test. Details on
the formulas and methods for determining significant differ-
ences between mortality rates appear elsewhere.19
Results
Table 1 lists the basic demographic characteristics of
the U.S. population by country of birth. In 1997,
approximately 26 million people were foreign born and
approximately 243 million were born in the United
States. The foreign born were slightly more likely to be
male, older, Asian, and Hispanic than the native born.
Approximately 35% of the foreign born were natural-
ized citizens. Only 0.57% of the country-of-origin data
fields were missing in the MCDF-1997 data file.
Table 2 lists age-specific, all-cause mortality rates by
country of birth. The age-adjusted, all-cause mortality
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rate was lower for both foreign-born males (853 deaths
per 100,000 foreign-born males vs 1003 deaths per
100,000 native-born males) and females (681 deaths
per 100,000 foreign-born females vs 670 deaths per
100,000 native-born females). Age-specific mortality
rates indicate that foreign-born people are at higher
risk of mortality overall than native-born people until
age 25, at which point mortality rates decline sharply
for foreign-born people, a trend that continues
through the 85 years category.
Table 3 lists cause-specific, age-adjusted mortality
rates. While foreign-born females were at greater risk of
death from ischemic heart disease (162 deaths per
100,000 foreign-born females vs 122 deaths per 100,000
native-born females) and cerebrovascular disease (58
deaths per 100,000 foreign-born females vs 49 deaths
per 100,000 native-born females) than U.S.-born fe-
males, the rates of these conditions among foreign-
born males were similar to or significantly lower than
those of native-born males.
While the mortality rates due to hypertension and
hypertensive heart disease were significantly higher
among foreign-born females than native-born females,
mortality secondary to diabetes was significantly lower.
The mortality rate of chronic obstructive pulmonary dis-
ease, which may be a proxy for smoking, was also signifi-
cantly lower among foreign-born females than among
native-born females (22 deaths per 100,000 foreign-born
females vs 33 deaths per 100,000 native-born females).
Death rates from neoplastic disease and violence
were lower for both foreign-born females and males
than respective native-born groups. Finally, death rates
for infectious disease were not statistically different
between foreign-born and native-born females, but
were significantly lower among foreign-born males
compared to native-born males.
Discussion
While all-cause mortality rates are lower for both for-
eign-born males and females relative to native-born
males and females, foreign-born females appear to be
at higher risk of heart disease and stroke than native-
born females overall. Mortality rates for conditions that
suggest the presence of risk factors for heart disease
and stroke—hypertension and hypertensive heart dis-
ease—indicate that at least some of the higher risk of
ischemic heart disease is attributable to hypertension.
Foreign-born females are at lower risk for chronic
obstructive pulmonary disease, a proxy for smoking,
and diabetes mellitus, suggesting that the incidence
rate of smoking and diabetes mellitus is lower among
foreign-born females. Lower mortality rates for neoplas-
tic disease may also indicate lower rates of smoking
among foreign-born females, a finding that is consis-
tent with morbidity studies.21–23 Given that studies
using earlier data demonstrated a downward trend in
both heart disease and all-cause mortality among for-
eign-born females and males alike, our findings are
surprising.8–10 In addition to high mortality rates from
hypertension-associated conditions, it is possible that
other factors, such as lower rates of hormone replace-
ment therapy (HRT) among postmenopausal females,
also play a role in higher rates of ischemic heart disease
among foreign-born females than native-born females
(although the benefits of HRT have not been firmly
established).24 It is also possible that shifts in the
demographic mix of immigrants between 1990 and
1997 have contributed to increasing rates of heart
disease among foreign-born females. There is some
evidence that foreign-born people born in some South
Asian countries, one of the fastest-growing donor re-
gions, may be at particularly high risk of coronary artery
disease.25 For example, Indian and Pakistani females
have less favorable lipid profiles than native-born fe-
males in general.26
Our findings that both foreign-born males and fe-
males had lower overall mortality rates relative to
native-born people, as well as lower mortality rates for
neoplastic disease, chronic obstructive pulmonary dis-
ease, and diabetes mellitus, and that foreign-born males
had lower rates of infectious disease relative to native-
born males, were consistent with earlier studies.8,10
These results suggest that the higher rates of heart
disease and stroke among immigrant females may be
distinct from other observed mortality trends among
the foreign born. A similar trend among elderly for-
eign-born females was previously noted in New York
City.26





Total number 25,778,000 243,264,000
% Female 50% 51%
Median age 37 34
Race/ethnicity
Black 8% 13%
Asian/Pacific Islander 24% 4%
White, non-Hispanic 26% 73%
Hispanic 44% 11%
Region of birtha











Naturalized citizens 35% —
aNumbers may not add to 100% due to rounding.
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Table 2. Age-specific, crude and age-adjusted all-cause mortality rates per 100,000 foreign-born and native-born peoplea
Age (years)
Foreign born Native born
Total Females Males Total Females Males
755.19 795.50 715.30 866.98 843.65 888.05
(751.85, 758.53) (790.63, 800.36) (710.71, 719.89) (865.81, 868.14) (842.04, 845.26) (886.37, 889.74)
0–4b 70.23 70.07 70.37 176.24 157.34 194.27
(60.74, 79.73) (56.06, 84.09) (57.46, 83.28) (174.35, 178.13) (154.78, 159.90) (191.50, 197.04)
5–19 50.15 31.12 66.56 37.76 25.53 49.40
(47.62, 52.67) (28.19, 34.04) (62.59, 70.53) (37.24, 38.27) (24.92, 26.13) (48.58, 50.22)
20–24 101.07 45.90 146.46 96.15 48.96 141.85
(96.91, 105.23) (41.72, 50.07) (139.70, 153.22) (94.61, 97.69) (47.40, 50.53) (139.23, 144.48)
25–29 87.73 39.80 129.96 101.60 60.07 143.61
(84.24, 91.21) (36.37, 43.23) (124.14, 135.78) (100.07, 103.14) (58.40, 61.74) (141.02, 146.21)
30–34 90.74 50.56 127.41 128.70 82.67 175.83
(87.42, 94.06) (46.97, 54.16) (121.97, 132.86) (127.04, 130.36) (80.80, 84.54) (173.07, 178.59)
35–44 144.39 97.91 188.71 212.15 145.15 270.62
(141.16, 147.63) (94.10, 101.72) (183.55, 193.88) (210.69, 213.62) (143.46, 146.84) (268.29, 272.94)
45–54 287.12 216.82 359.39 440.22 324.45 560.82
(281.66, 292.57) (210.16, 223.48) (350.70, 368.07) (437.84, 442.59) (321.60, 327.30) (557.00, 564.64)
55–64 656.56 509.33 836.28 1,093.95 842.32 1,366.78
(646.58, 666.54) (497.46, 521.19) (819.51, 853.04) (1,089.32, 1,098.57) (836.69, 847.96) (1359.33, 1374.24)
65–74 1,935.24 1,561.11 2,444.81 2,547.56 1,992.17 3,224.62
(1,913.84, 1,956.64) (1535.75, 1586.47) (2407.94, 2481.68) (2,540.04, 2,555.09) (1983.16, 2001.17) (3212.05, 3237.18)
75–84 5,455.73 4,533.66 6,918.52 5,725.97 4,819.72 7,110.44
(5,407.10, 5,504.35) (4476.78, 4590.53) (6831.14, 7005.90) (5,712.13, 5,739.81) (4803.30, 4836.13) (7086.10, 7134.78)
85 20,640.11 23,222.49 17,156.38 14,827.11 14,153.02 16,960.04
(20,507.72, 20,772.50) (23041.46, 23403.52) (16964.95, 17347.80) (14,789.76, 14,864.45) (14109.49, 14196.56) (16885.97, 17034.12)
Age-adjusted 756.3 680.91 852.89 813.25 669.93 1003.20
(752.98, 759.66) (676.41, 685.41) (847.88, 857.90) (812.12, 814.38) (668.49, 671.36) (1001.41, 1004.99)
Note: All values in table are statistically significant at p0.05.
aParentheses indicate 95% confidence intervals.









This study was subject to the limitations of the data
sources used to calculate mortality rates. We calculated
mortality rates using underlying-cause-of-death data
reported on 1997 death certificates and the March 1997
CPS. The 1997 mortality data are subject to misclassifi-
cation bias and are cross-sectional. While it is unlikely
that misclassification bias differentially affected the
tabulation of mortality rates by nativity, it is possible
that systematic bias affected the overall tabulation of
cause-specific mortality rates. For example, it is difficult
to determine whether reported deaths of ischemic
heart disease were the result of other underlying con-
ditions, such as hypertension or diabetes. We mini-
mized misclassification bias by separately examining
mortality rates for co-morbid conditions that were likely
to be misclassified.
The use of the CPS limited our ability to analyze
mortality rates by country of birth. While it is techni-
cally preferred to use the mid-point population to
calculate mortality rates for a given calendar year, we
used the March supplement because it provides a
richer source of information. Unless there was a differ-
ential rate of mortality between foreign-born people
and native-born people or a spike in immigration
between March and June 1997, the use of the March
supplement rather than the June CPS should not have
differentially affected the mortality rates we present
here.
Clearly, more work should be done to clarify the
relationship between nativity and heart disease among
females. Both the underlying risk factors and the
populations at risk should be identified so that targeted
prevention programs can be designed to address the
higher rates of heart disease and stroke among foreign-
born females. Once data from the decennial census
become available, it should be possible to pinpoint
those foreign-born populations most at risk; however,
both cross-sectional and longitudinal studies are
needed to identify the risk factors for these diseases
among the foreign born. One potentially useful source
of data is the National Health and Nutrition Examina-
tion Survey (NHANES),28 which collects laboratory
data and detailed nutritional histories using a nation-
ally representative sample of subjects. To date, however,
the NHANES has been limited by the inability to
separate foreign-born populations by country of birth
or region of birth.
Finally, it would be useful to include an analysis of
annual changes in mortality rates among the foreign
born by region of origin in annual morbidity and
mortality rate summaries published by the Centers for
Disease Control and Prevention. Presently, mortality
data are used to track the progress of the health of the
U.S. population by age, gender, income, and race. The
time has come to include the newest Americans in the
public health agenda so that their health needs can be
better understood and better met.
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